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-^iz^mmmtimnf^tLX\>^i . mm i tfei8<o 

<7)m^±i>zmmMimmcDmmi}mmm<7)^^ 
mzmhx d tij'-=5r< t h 1 ':><7)mi&mmwmi)m^ 
^ixx\^^. m^m2izMm<m^mmmsmmiT 

mm 2tt:ii3 iztmm^mmsmmm. 

^cr>f&^m'mm^±mmm±izm.if i^tix v . n 
m 1 ~4 <7)\,^-mtiHzism(mmm^m(mmi} 

I mm 6 ] mimmk^mmmt^T-xmmzm 
m^ii^jioi<zmm^tix\^h. mmsizimm^ 

m^xm^'^'ox^^mitmsims.mzii^^xm^j:^ 
^om^^ixxis*). mzy^ '>yyi,zmL. mm 

(r>\!Smmmf^tiX\.^?,^^i,zii\^X '^xyN-«<fl]8ir 

mwmsmmumiizx *)%(>timmmwmmx'»> 

-yX. 

mimmm±izm^^tixt3*). ^^^^mmmsim 

mm 9 ] mimmm®.'^mru(o^}'-^j: <th 
-mz±mmmt^WLi'rhtix\.^h. msm8izsSM(r> 



imm 1 0 3 w^mm^igMcDmrnamimm/^ 

com^±izm^mimmkm'^mmm^m<r>-k 

sixT V ^l, , mm 9 iz§m<m^mmw(mm. 
tif^^in tm±mmti(wm.if(>tix\.^ 

h . mm 9 ^tzi.i 1 0 f<z%m<m'mmmmm.. 
mm 1 2 ] wm.^Mmmti^mm<^mm:^ 

wmk<^m.'^wfiwmmmmm±.\,zmn hux^^ 
i8^«8~i iff)\yfixMzm.m'mmm. 

mm 1 3 3 wsmmk^mmmti^r-:^mmz 
mm^tii X 0 ^zm^^fix^i^^ . mm 1 2 i,zsm(^ 

[000 1] 

B4O7 ) i)^^^j:hs.wis.i^i-mmmimm(o 
m^-nmRxm^mmmmizm't^. 

[0002 3 

4O7 ) i)>ii>^j:^sMmL^m\^mmmmw.m 

§g$iiTv^i,. zcr,mitmmmmmcowkizmLxii. 

~cr,-mizmL<m^m^w.mm-h fzib<7)mm 
I. 

[000 3 3 bz^x\ i^yyiz^Lxii. j^aia 

\iom'}'!-'^Mmm'&i^thfz^, y^i^yycnn 
[zm^^hixhMzx 0 ^:jif\-ifimi^tii, Ltt^h-y 
tz, wzi^. mmmi^tii::m^mmmmi>zi5\>^ 
X. miimmmwmmti>mmmi}mtixim 

izm-k^ti:h<Dx\ mm^x'^^ifi^t. w^mmm 

m-M^zx ^■m<^mmizm-i>mmmmti>:i 

[00043 ±B(^x ^^j:^mi:mm-6tzMz. 

i^y^iZ'^LX. L 126407 *><i>^l)'>x>'N-i:*t 

^-i^m-^ijmtm^mi^f^tix^^^, mm. mm^f- 

5-9 08 64-f-^$8{C^, 09 (a) .(b ) l,Z7r:tX 
Oiz. tt«f— Tl 0 4tli5#§n-Cl^^'>xy\-l 0 

i±^nmio2i:m^itzmz. sioa ^*^^>^i. 
nmiosmm-^zbizx'o. mmio3izx^ 

L 126407 *»^>'5rl)'^xyN-l 0 lSr»a-r-&:fira** 
W^^tlX\^h, 
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[00 05] ttl. !|traBg6 3-178 6 1 5-t^^$Bt 
{i, HI 0 (a) .(b) iZTik-riolz. fi!i«r-ri 1 
4l>zm^tlXUlLiiBiOj *>(i,^S'>xyN-l 1 

i^izt-rs i Ot mi}^^^j:mmi 1 2iimL. u 
mm i2tj:i5. L 128407 ^^^o^sn^xyN-i i 

Ko-m^rmi. mmi 1 2±izmmi i3m^ 

[0006] filler, mm'f-l 2-2 24 7 8-t4^fgtC 
(5. HI 1 (a) .(b) iZTjk-rXolZ. 9Ml22^m 
fiK^iiTV^I.^xyN- 1 2 1 (OVMi)<m^^ixX^^im 
Ctt^T-T- 1 2 3 Srli5# L , -^xy n- 1 2 1 coWM 1 
2 27&«JglS§*iTV^I,iBi:{iR**<iiOffi5(>>^>:5^-f z^y^ 
l,zX^^^-y:^ y htl^tlzX^. >^XM-i 2 1(7) 

[0007] tfz. #^3^6 3-178 6 1 S^^ffitC 
[0008] 

[fSHB*muj;^fri.iss] u^u^*<'i. m'm 

6 3-17861 5^^|g^#raT5 - 90864^^^ 
f8{=iBSt«OJ;d'5:fil»103. 1 1 2tc=fc 0 L i 2 B4O 

7 *»'o=5:i.'>xyN- 101, 111 ^'m^h-ymt; 

{i, Slil 0 3, 11 2*^'ig![|&{::je^SiiTV^^(tix{f 
^^>'5rv>. ^t^h'h. ^yts-tvtmm. 10 3, 112 

-10 1. 1 1 l*«?Sit$ixS, t^-^T, »M10 3. 
1 1 2S:^^^tC^mcjgB!$t7t'5. J)l.><^{i^^l 0 

3. 1 i2(7)ff;^.s:jj<uco-ri.'i:^**$)o/i. mm 

10 3. 11 2&^^^lC0!?&tC}gfi!tL/c^{c{S. 
103. 1 1 2*»<oOi£;:»jtcJ:0s 'i'xyN-i 0 1, 1 

flU:^, a^lil 0 3 . 11 20lf^^S:J»< Li^cJ*^{c{i, 

[0009] ftii:^. 2-2 24 7 8-f-^l8tClB 

«Rt§7^;l/^'C0-g|5 (m(i'#S¥7-7 36 9-^) m 

mT-r\z^:x.)\^if^nm^^^ ^->xz<m<rm'm 

[0 0 10] t.fz. =^13886 3-1 7 86 1 5^^?8t 

vt-^x. mkxmmmzmmb^j:^. tfz. ^x 
<mmmmm^zi5\>^xum^^m^ti> a t 



mmx'h 0 . mmcommsiizx o . mummt 
[00 11] *^j<^afl<j{4, ±j&L-k.wmm<nm. 

tJS^. =yyy\,z1ISiLX<n^\,zXhW&<^^iW^ 

m-)jm. m<.zwm&-mf,zx^^t:>ixmmm^ 
m.^mkthzb\.zhh, 

[00 1 2] 

tf. i*l6lL-&omi, m20B$:*^l.ig{idi?Uf-'> 
A(Li2B407 ) *»^>'5:"i.'>xy>-$:fflS-ri.XS 
B?fB'>xyN-omi£7)ffl±(i. :aiCi05lttaBjS[^ 

BtriB'>XA-omicDffi±<0filBPBS1*«0iSW«tc 

^:'^^^-kkzx^mm^tifz-&m'kmmhiM 
mi^^m^mm-mmzim^:c.;s-^y>{i^ 

yy-thxmt. '>ym^zi!&mummmt&x. 

[0013] im9i(r)mmsmr)m'mimmx\i. Mie 
'mw^%mM<r>yu<r>'yts:< t i^-^iz^mmmm*^ 

mcoxmMmmmTii. ^^m^mmmm 
im^Rr/^m^±izmmMmmmm^mm 
mmff):k^i,zm x a i^z^p-^j: <thi -^<D^mmm 
mm^^tix^^^, 

[0014] :^mi>zmwmi]m(7)mmMmx' 

wisi'^mnmmtimmm'rhiix^^^. :^mm 
mmijm<7)^(^izmmMmmxu. ±m±mm 

um^^m 0 , ^^m±iziR^mm ^tix 

[0015] ^^mizmmtfimcT)^ (3izm(r>n^<r> 
mmxu. msmm^<^^'^^ifi. luiB'^xA-tcijv^ 

xm'o^'yx\.^miimm^&mzi5K^xm^j:hXd 
m^^tixa^. miiyM^ynz^x. wmkcT)^ 

[0016] i^¥tm^z\%m^^mw.mw.i. 

^mmzm-yXW^^iihij<r)X'M . WJdS'J^ 

^M.i)^h^j:hSMmLt. msMmLt{zm^^tixii 
tmmmtim'rhtifzmimtsXo^zwL'.'fhtixii 
[0017] ^wni.zmm^msm:m.m^<r)mm 



!(4) 002-1 98761 ( P 2 0 0 2 - 1 9 8 7 6 1 A ) 



mmm<7)^mzmh x a i,zcif^j:< t i i ^mu^ 
[0018] :^^mmm^mmmm<m^(7) 
mmm^mmmk'&(o^ ^iz%^m^<omx'ii. 
mmijj^co^mzm^xo izmmmm^^wm 

±tsm^^mmii7-x'zmzmmti^ 

xoizm^^ti^. 

[0019] 

mmmmmm-th zuzx<o. ^^m^m ^>*Hc-r 

[0020] 03 (a) .(b) {5. *^HH^mi<0^ 

(a) coB-Bm^ziBo mmmxh i . wmmmmm 

•rs. s.mmm2<D±m2a±{zii. ^v-^-t'J^jv 
h^yxTi-Hf- (OT. IDT) 3, A^mt^n. 
wmi/^^^^fix\^h. IDT3, At^htchVMm 

jt(i. A I . A 1 ^ifet/cttjiaco^iStci-jTmS 
tlh, =S.IDT3. 4{i. 5VHC^L-&-5SSgt§^W 

[ 0 0 2 1 ] ^^ifem. IDT3, Ai^thh'yy 

mmnrnthcnx'. Kmmm. 2 wsh 2b, 2 c 
*j5(i, }:mMmnmht:^\,zm'fhtix\.^hi> 

idle, r'fi/y/mUTco^ki:m«JS*«J^fi£§ii 

x\^hmsLmt<n^m±-fhtzMz. msmt^ 
tix\^h. 

[0022] 5 Srffi^-ri.«m, ©^JDSSr^ 
y^<7)i5^t:M;)**«^ 0 a i V ^ I, y 3 - y Atl 



[00 231 IRW«5C7)©;^^{4, IDT3. 4C0J|[;^».J: 

OMHziOp!tta®^7-f;l^:?*^'«fig$n-C*3 0. ID 
T3. A<nWMi. 0. 2^tmi:§ixTfcO. ®^ff5 
<0li^^^{41 0/xm. ipiJil 00/zmt$iirv^l.. 

[0024] m:n5<r)-T-n\z\i.. wmx h U >y r« 

^j^m 6 g . 6 h {4. mmMm(m¥,i^nzm. 
mm<n±^\zmy)m.^fix\^Tb. 

[0025] AiSISIiiie a~6 h(4, 'm(n^WAzi. 
"Omu^ilhiiK ^llJim'til DT3, A^ti:hh% 

wmtn\:.^mmwi\-^xm,^fix\^i>, m.-^ 
X. IDT 3, Afi^tytj:T^'^im^mmhj.mzii 

[0026] ^45. IDT3. 4 ^«|!c<OSfiiii$r«Ji 

MJl 6 a~ 6 h S:}^^ LT t J: V ^ , 
[ 0 0 2 7 ] ^rfc. »]g^M«6 a~6 h{4. iiP^Vm 
X\t. WS«<7)iK#W5(0^^{2jSoT«4m$ii-CV^ 

^v>, ^^m^<ry^uzmm.-mMm^ 

"S^fiht. Aai:'JlDT3, AX^1i^XV\y-^mkiX\. 

Tiis^^n. mmLv^)v-ifi-x%<tj:^t^t^x:hh. ^ 
-iX. zcr,xo^j:w.mmzxm^m&t^fzi^iz. 
mm^mmii. mm^m=^m5co:kmzm->xm^^ 
tixiiii,^. smitnmm^mnM5coTinzi5 
\^x. mmzm^^tix^y^. 
[oo28]t,ott. mmmmmmm^±x'ii. ± 
^ifzx 0 izmmmimmmm^m(7)ikmzw.o± 
mmmsg. 6h*>m§ix-cv^i,, ztnt. 
smm^mi&Tizxm'U^McomTizmE-ti' y 
-f )\^mit(r>^^it^^mmmmiz x o m^-titiubx-h 

113 (a) {;^$n-Cv^^J:^tc, affi^gjJgS&Sr 
««l.a5ii-mhT«li^M«6a-6c. 6d~6f 

\t. m.m5m-}j\^\iz^\^x^mmtixii^. ta 

[00293 *llitC^cO?¥ttaSi^11 1 <Oi!lJi^^ 

mimm2i:miLxwm'h. t-r. 02 maw 

tl^S-r-^XA-l 2SrfflE1-«.<. "^xvN-l 2{4El5d 
^U^'!7A*><i>=5rO. fk$IWt. 1I2C0-^M^X. Y 
t«i-3Tr^j^>'?^{Ccl:0flJBf$n«.C:i:CJ:0. 03 
{c^L7t:3¥tt^M«^S 1 OE«a«R2*<mji!c§iil.. 
'^xyN-l 2O|glc7)®fctT«0±ffil 2atC. It^cT) 

*)*>1tltofi«0IDT3, 4 (03) Z<7) 
±mttzXolZ. IDT3, 4C0Jg^XSfc|3lB# 
?fli^]il6a~6h*>m§ni>, 
[0030] <Xfc, i^-d^mWi^ 3-y^ASr^i7 'J 
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L*»l.m'!7XA- 1 2(^^ 1 COB 1 2 a±(C, «i«T- 
1 3 a 1 3 acO-:firM twJgjSS<X3tfi!i«l5fS 1 

mzm^^K-r. ^^m^zaux. ia«ff5*>^>§^t 
i^u^&no. itcii€§ti^v\ zcoid^xm^T 

1 3 a<o-iBtT^' 'J;^m«^[^J^d'Am^S«SlJ*»^>'5^ 
[ 0 0 3 1 ] 0 1 ti. ^'f i^y/Igf^C04t®5:^-f 

i^yi^xmmizii. mwim^mm^mi(r> 
m=^^ 5 tc«}«T-r 1 3 1 3 b 

til.. ^-yX. ^Xf\~l2t. ®^1?5fc, tt«T- 
ri 3 t-C'fflin/v:^KS^Z*>m$^i.l.^ i:{c=5: 
^. CKO^t^lcfcv^T. -^X^N-l 2*ffl^c7)5lttaffi 

^tlX\^l, 

[0 0 3 2] 'yy^/izmixii. y^'yV'/ZfV- 

Yifim^^hii. mnMi:m.-fhth^\,z^ mmm 
i^-thtzMZ7wm\^toixh . m-^x. mnomv^^ 
A*»/i^i,>>xyN-i 2, m^ximmmizmm^iii 

^m^. u^t^*5<^, IDT3, Amm^tix 
\>^hmii. m^mzt^tixm. n-yx. mms. 
^zizmix\^i&wmmm-M^ti^j:^\ 
[0033] ijB^^ i^yymz^m^-r 1 3*>^,y 
^ xy/tci 'om^ntzm^mmmmi^m i 

fSt^l, ^ 1 1 J: 0 . 0 3 UzWitmm^W. 1 
(bill). 

[0034] :^mmmxu. '^xa- 1 2 *iig(5 om 

^'^M.ti-^i^tchtiK m.<7yi:of,z-fM^yyt.zmL. i 

\.zwmnif^fix\^h, %^x. 'yy'/iz^Lxm 

V^/ijn.l.^tJ;!. I DT3, 4A«§tlTV^I)a» 
•thZkii^X'^l. 

[0035] It-i. , ffitta«2 ^<!SS-ri.:^0i6<7)ffi|| 

m'HkmMmi'mtL^j:\>^(^x\ m-\^^h<7)m,m. 
m/izw^mcommt^: hmz 
04 {i. ±$m&mmmm^m(^^m^7^-r^ 
mmx'hi. 04 (cs^t J: 0 tc. ®w« s^w^fsss 

t<mthx^iz.mm^mmmesi -ess . 



6hi -ehsSmtfiiVV 
[0036] •t^j:hib . 04 tCS^-r3¥tt^®a^gM 2 1 

xii. m3iziiiirz^mmes. ehtfi. -en-r 

tl. ^WMWmeSi ~6g3 > 6h, ~6h3 izi^m 

=^i^5timmmwzi3\^x^^i,z^'o±mmmm^m 
m-h^. ^mmm^:mmmco±mmmi,z^wm 

[0037] mii.mmmm<7)mmmx'im^^^ 

^m^sbhtzMzii. i/y;/t^t:*3(t-?.iS^^?5cO# 

m. ^mm^ifTii^z^^^^hb. 

mm^f&'^ti 5 mmm^izmh^mmmm 
^mmi. ^timcomizmt^mwmmmmx 

^i,m<^tiX\^^Zttmtl\\ t^j:h-h. 041C 

o?&,S{4. 03 L/c5ittafflisiia 1 (D^-^tmm 

[00 38] tfz. m4iZif;Lfz^mXlt. ©^ftS 
iRSIIifli*«1glS<^^S^Ii«6g, ~6g3 . 6h, - 

6h3 t^^w^tiTv^scT)-?:', ^mmmirituz^v 
u-muz x^x-)imiDT3t iii:fjm iDT4tcom 

[00391 ^t5. ^iR^jiJi6gi ~6g3 . 6hi 

~6h3 {J. m.'^tfsiimmmmif^^m^mmm 
mm(r>i^^i,ziz>i'^mmmi}mw.-t& ^d^z^m 
mmijf^i,zti\^xii^^m^m^^t^j:\^x o tiaa^ 

ixTV^S, -r^ri?*). ^^J2{i. xhV yT^^mn 

mesz a. ^g?f)Ki6gi, 6g3 mmikBMScfj 

[ 0 0 4 0 1 S/c. :&l»liH4X h V -yr^cojmi 

(T^ms-i^m^ti-^zbi^x'^i. MIX. ^mmm 

i^^fzlX\^X{>X>^\ 

[ 0 0 4 1 ] m 1 (^mnmx'ii. -^xa- 1 2±t#5i 
icnmwMm^mo Jiio^zf^msmim^tix^^fc. 
■^ow\t^mmms.mzi5\,^xm^£^xo {zmis.$tix 

v^TtJ:v^. c:<0J:a=3:iRW*t*W4)itl.m2(^llifi 

[0042] 05(4, ^2«0|ISt^J-C'fflV^^>fLl>'>xyN 
-±tcjg)S;Siifc««ifliJt&t>'i3SW«^^^t¥ffl0T'* 
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mtmrniz. mvtmm^m^mm-&t:MziDT 
3 . 4 fj-'i^^xmmm^t . ^mmmm e a~6 h m 
fi£$^i§. ixtc. m5izmtix\^i>xoiz^ ia^«3 

mmtmrnxhi, 

[0043] m^j:^bZ^li. i)gW«3 5*i#5¥ttaffl 

^m.mt,zio\^xiDT3. 4imimzmA.x'\>^i 
mrc^j:<. m*)^dwmmmksmi,zi5\^xmh^ 
tix\^h::tizf>i>, w^mitm. '^xa-3 2co± 
ffi{=fcv^-c. IDT3. 4timfS.^tix^^i3^ti^mn 

3 5ai:^^J:3tc. '>x>'\-3 2c7)±Ht«R^«3 5 
ti^m^^ilX^^l . 

[0044] :^mmmx'ii. ±iSiS^« 3 5 ^Jg^ L/c 
mz. m^r-r^mKommmtrnmizLxmifz 
m.-mm. Diz^-oxr^i^yy^zxommtm 

Ep E T's^-r i oizy^ i^yyyu~}^^m\<^x mmm 
[004 5] icoiaic. rn'o-^m^mmmmm 

. 3 5 i7)±M 3 5b (OTiittA^'ft*^ t:>tll, 
«3 5i:c7)|A#iii^*<;*;#<;5r^/^j6, W^U^zmm^ 

mmm±m-^ibhzt^ix^. mmmmm^^ 
iix\^imtmm<7)mzx ^m-Mi:mmm±ti^ 

tifiX'^h, 

[ 0 0 4 6 ] ^y;:. ^mmmmmcoEmw^criVM 
mmmfs.^tix\<^miz}5ux . ijs#W3 5*iistt<b 
tix\^hmmmi,z^mmmi'mt l^j:^^x\ 
mmmms(^4^itt:mizttiixti, nix. 

±ticr)X 0 t=iSlfW3 5 i:tt«T-ri: 
[ 0 0 4 7 ] Il7ti. 3|s:||Bflcom3c7)||SfeM^|,5ltt 

mm^mit. ^mmmmmim^si^bm^^x 

ti, l|liO||)ffeMfc|S|«(C^«$n'CV^I>, {^oT, ^ 
«^Ma^l^v^-C(i, mi«^IISfif?!li:l5l-IP^Hi|5)-£7) 

[ 0 0 4 8 ] IS 3 (ommmxii. mm^i^®."^^ 5 cot 
:srtcH^^^<o^jgjijiJi 6 i m^^tix I- ^1, . ^ 
js^naeiti, IDT 3. 4t^j:h-hnMmmbnt 



^mmim^^xm&^tix\>^h, ^r^x. t^icrimm 

mcO^trnz. IDT3. 4*»^)^S«ffit8jt^je 

^-r2.xgtcio<-->-c. i5|B#{c^Ji^iiJi6 i imm~t 

[ 0 0 4 9 ] m 1 <7)S|i£0l|Tt4. ifiWff 5 O^iMtjg 0 
^)i^JSSA^Jg«$fL^ i: , Atii^J I D T 3 , 4 

[00 50] t*»t>5r*>'^, ®#W5c0^tJ;oT 

tifzmmizmxt^f&tim^. mz. ©^ttsttr 
[00 5 1 ] s/i, iyyymzi(my—rt^hm^ 

4tS::i:t*>-?^, -?-it\ ll30^SSfi?lf(4. ±m 

mm^mz'g. 0 , -e^oiaptcis^w 5 tmm-h i 

5 tcW^^^cc7)^m?iKil 6 i tiimnt>ixx\^h. 
[0052] -t^*)^, ;K'J^ 5 K*>^.^l.i8^ff 5 
{4, Eg{idK'J^';7A*^<i>'5:I.E«»m2(c«-ri>#« 

o^ljSliie i tmm.2t<r)mfH^-m\\ 

X. mm.<r^wmmm6iim\^h^b\.zii^. m 
M5t mm. 2 1 (Dmif)'f>yiimmzmx-th z t 

[00 53] tti. mmK(7)±mmm6 1 im^^tiw, 

:mmmxit. ±Mmm^^mmmiT~xmmzm 

[00 54] t^jthh. mil^z^^ixX^-^lXoiz. A 

tii:»3 1 D T 3 . 4 wiizmMmcoim i m±i- h fzubcom 
imm7tim^^tixii^. xtati i oT^cij^t-stt 

7-xmmzmm^timm^±mmfS6 i ica 

hhXdl,zm^'ttHiX\'\ 

[oo55]toi:t,, ±imimmi>z-^^^x\i. I 
D T 3 , 4 cor-xmmzn^m ii?>< tmrnmiz'^ 
mizniULxhx^K t^oT, :^mm\ir>xdiz. 
ttscrt^izx-oxii. mmm^mmme i ^:^{t 

IZbtimtU^. 
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FOR THE SURFACE ACOUSTIC WAVE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method for a surface 
acoustic wave device, which can simplify manufacturing steps where a 
piezoelectric substrate made of lithium tetraborate is employed and 
deteriorations in the characteristic and long term performance stability due to 
contact with water at dicing hardly take place. 

SOLUTION: This invention provides a manufacturing method for a surface 
acoustic wave device where a wafer 12 made of lithium tetraborate is prepared, 
IDTs 3, 4 as electrode structure to configure surface acoustic wave devices are 
formed on a 1st face 12a of the wafer 12, a closed circular sound absorbing 
material 5 is formed to surround the electrode structure of each surface acoustic 
wave device, a pressure-sensitive adhesive tape 13 is adhered to the face 12a 
on which the electrode structure of the wafer 12 is formed, after forming an 
enclosed space Z by the pressure-sensitive adhesive tape 13, the sound 
absorbing material 5 and the wafer 12, the wafer 12 is diced to obtain respective 
surface acoustic wave devices. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which prepares the wafer which consists of a tetraboric 
acid lithium (Li2B 407) which has the 1st and 2nd field which counters each 
other, Two or more electrode structures for constituting two or more surface 
acoustic wave equipments on the 1st [ of said wafer ] field, The process which 
forms the acoustic material of the shape of a ring closure surrounding the 
electrode structure of each surface acoustic wave equipment. An adhesion 
member is stuck on the acoustic material of the shape of said ring closure on the 
1st [ of said wafer ] field. This adhesion member and the acoustic material of the 
shape of said ring closure, The manufacture approach of the surface acoustic 
wave equipment characterized by having the process which forms the space 
sealed with the wafer, said each process which carries out the dicing of said 



wafer per surface acoustic wave equipment, and the process wliich exfoliates an 
adhesion member after dicing. 

[Claim 2] The manufacture approach of surface acoustic wave equipment 
according to claim 1 that the metal thin film layer is prepared in a part of lower 
part [ at least ] of the acoustic material of the shape of said ring closure. 
[Claim 3] The manufacture approach of surface acoustic wave equipment 
according to claim 2 that said at least one metal thin film layer is formed so that it 
may cross to the overall length of the part which the acoustic material of the 
surface wave propagation path of each surface acoustic wave equipment and the 
shape of said ring closure on the extension crosses. 
[Claim 4] The manufacture approach of surface acoustic wave equipment 
according to claim 2 or 3 that two or more said metal thin film layers are prepared. 
[Claim 5] The manufacture approach of surface acoustic wave equipment 
according to claim 1 to 4 that said metal thin film layer has a ring closure-like 
configuration, and the acoustic material of the shape of said ring closure is 
prepared on the ring closure-like metal thin film layer so that it may cross to the 
overall length of the hoop direction of this ring closure-like metal thin film. 
[Claim 6] The manufacture approach of the surface acoustic wave equipment 
according to claim 5 constituted so that said ring closure-like metal thin film layer 
may be connected to ground potential. 

[Claim 7] The manufacture approach of surface acoustic wave equipment 
according to claim 1 to 6 that are formed so that the acoustic material of the 
shape of said ring closure may stand in a row between the surface acoustic wave 
equipment which adjoins each other in said wafer, and a wafer is cut on the 
occasion of said dicing in the part in which ring closure-like acoustic material is 
prepared. 

[Claim 8] Surface acoustic wave equipment which is formed on the piezo-electric 
substrate which is surface acoustic wave equipment obtained by the manufacture 
approach of surface acoustic wave equipment according to claim 1 to 7, and 
consists of a tetraboric-acid lithium, and said piezo-electric substrate, and is 



characterized by to have the acoustic material of the shape of a ring closure 
established so that the part in which the electrode structure and said electrode 
structure for constituting surface acoustic wave equipment are prepared might be 
surrounded. 

[Claim 9] Surface acoustic wave equipment according to claim 8 with which the 
metal thin film layer is prepared in a part of lower part [ at least ] of the acoustic 
material of the shape of said ring closure. 

[Claim 10] Surface acoustic wave equipment according to claim 9 with which said 
at least one metal thin film layer is formed so that it may cross to the whole part 
which the acoustic material of the surface wave propagation path of surface 
acoustic wave equipment and the shape of said ring closure on the extension 
crosses. 

[Claim 11] Surface acoustic wave equipment according to claim 9 or 10 with 
which two or more said metal thin film layers are prepared. 
[Claim 12] Surface acoustic wave equipment according to claim 8 to 11 with 
which said metal thin film layer has a ring closure-like configuration, and the 
acoustic material of the shape of said ring closure is prepared on the ring 
closure-like metal thin film layer so that it may cross to the overall length of the 
hoop direction of this ring closure-like metal thin film. 

[Claim 13] Surface acoustic wave equipment according to claim 12 constituted so 
that said ring closure-like metal thin film layer may be connected to ground 
potential. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 



2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of 
surface acoustic wave equipment and surface acoustic wave equipment which 
have the piezo-electric substrate which becomes a detail from a tetraboric acid 
lithium (Li2B 407) more about the manufacture approach of surface acoustic 
wave equipments, such as for example, a surface acoustic wave filter, and 
surface acoustic wave equipment. 
[0002] 

[Description of the Prior Art] Conventionally, the surface acoustic wave 
equipment using the piezo-electric substrate which consists of a tetraboric acid 
lithium (Li2B 407) is proposed. Two or more electrode structures for constituting 
two or more surface acoustic wave equipments on the occasion of manufacture 
of this surface acoustic wave equipment on the whole surface of the wafer which 
consists of a tetraboric acid lithium (Li2B 407) first are formed. After an 
appropriate time, a wafer is cut by dicing and each surface acoustic wave 
equipment is obtained. 

[0003] By the way, on the occasion of dicing, water is used for washing of cooling 
and excision powder. However, since a tetraboric acid lithium had deliquescence, 
the wafer might corrode it with the water used in the case of dicing. Therefore, 
since the $ubstrate part in which the substrate front face which ** surface 
acoustic wave equipment's spreads being ruined in the surface acoustic wave 
equipment finally obtained, and a propagation loss's increasing, and ** electrode 
do not exist mainly corroded, there was a problem that a level difference arises at 
the electrode edge and reflection of a surface acoustic wave arises and that 



where of the bond strength to the substrate of an electrode fell by slight corrosion 
of the substrate part of ** electrode lower part. 

[0004] in order to solve the above problems - dicing - facing - Li2B 407 from - 
the method of separating the becoming wafer and water is tried variously, as 
shown in JP,5-90864,A at drawing 9 (a) and (b), after [ for example, ] forming an 
electrode 102 on the wafer 101 stuck on adhesive tape 104 - Si02 etc. - from - 
forming the becoming thin film 103 - this thin film 103 - Li2B 407 from the 
approach of protecting the becoming wafer 101 is indicated. 
[0005] moreover, Li2B 407 stuck on adhesive tape 114 as shown in JP,63- 
178615,A at drawing 10 (a) and (b) from -- the becoming wafer 1 1 1 top - first - 
Si02 etc. - from the becoming thin film 1 12 - forming -- this thin film 112- 
Li2B 407 from after protecting the whole surface of the becoming wafer 1 1 1 
and forming an electrode 113 on this thin film 112, the method of performing 
dicing is indicated. 

[0006] On the other hand, as shown in drawing 1 1 (a) and (b), the method of 
preventing contact in the electrode forming face of a wafer 121 and water is 
indicated by JP, 12-22478, A by sticking adhesive tape 123 on the field in which 
the electrode of the wafer 121 with which the electrode 122 is formed is formed, 
and carrying out half cutting to the field in which the electrode 122 of a wafer 121 
is formed by dicing from the field of the opposite side. 

[0007] Moreover, after forming an electrode in the whole surface of a wafer, the 
field in which the electrode is formed is covered with protective layers, such as a 
wax, to JP,63-178615,A, and the method of removing a protective layer after 
dicing is also indicated. 
[0008] 

[Problem(s) to be Solved by the Invention] however, a thin film 103,1 12 like the 
publication to JP,63-178615,A or JP,5-90864,A - Li2B 407 from by the 
approach of protecting the becoming wafer 101 ,1 1 1 , the thin film 103,1 12 must 
be formed precisely, namely, - if the pinhole is generated in the thin film 103,1 12 
- water - Li2B 407 from - the becoming wafer 101,1 1 1 corrodes. Therefore, the 



thin film 103,1 12 needed to be formed very precisely, or thickness of a thin film 
103,1 12 needed to be thickened. When a thin film 103.1 12 is formed very 
precisely, with the stress from a thin film 103,1 12, curvature arises to wafers 101 
and 1 1 1 , or there is a possibility that a crack may arise. On the other hand, when 
thickness of a thin film 103,1 12 is thickened, the propagation loss of a surface 
wave will increase. 

[0009] On the other hand, in the case of a surface acoustic wave resonator or a 
surface acoustic wave resonator filter, since acoustic material is not needed, an 
approach given in JP,12-22478,A may be used. However, neither with some of 
transversal mold surface acoustic wave filters which do not have a reflector, nor 
surface acoustic wave resonator filters (for example, JP,7-7369,A) by which 
multistage connection was made, acoustic material was required, and because of 
the thickness of acoustic material, a wafer was not able to stick to adhesive tape, 
therefore it was able to apply to this kind of surface acoustic wave equipment. 
[0010] Moreover, by another approach given in JP, 63-1 7861 5,A, a protective 
layer must be removed after dicing. And in each surface acoustic wave 
equipment, it is necessary to remove a protective layer after dicing. Therefore, a 
production process becomes very complicated. Moreover, the initial property 
might vary, it might deteriorate, or the engine-performance stability over [ it is 
difficult to remove a protective layer certainly in all surface acoustic wave 
equipments and ] a long period of time might be spoiled by residual extent of a 
protective layer. 

[001 1] The purpose of this invention is to offer the surface acoustic wave 
equipment obtained by the manufacture approach of surface acoustic wave 
equipment of having the piezo-electric substrate which it is hard to produce 
degradation of the property by the water for dicing in view of the present 
condition of the conventional technique mentioned above, and can achieve 
simplification of a production process, and which consists of a tetraboric acid 
lithium, and the list, by this manufacture approach. 
[0012] 



[Means for Solving the Problem] The process which prepares the wafer which 
consists of a tetraboric acid lithium (Li2B 407) which has the 1st and 2nd field 
which counters each other according to the large aspect of affairs of this 
invention, Two or more electrode structures for constituting two or more surface 
acoustic wave equipments on the 1st [ of said wafer ] field, The process which 
forms the acoustic material of the shape of a ring closure surrounding the 
electrode structure of each surface acoustic wave equipment, An adhesion 
member is stuck on the acoustic material of the shape of said ring closure on the 
1st [ of said wafer ] field. This adhesion member and the acoustic material of the 
shape of said ring closure, The process which forms the space sealed with the 
wafer, and said each process which carries out the dicing of said wafer per 
surface acoustic wave equipment, The manufacture approach of surface acoustic 
wave equipment equipped with the manufacture approach of surface acoustic 
wave equipment characterized by having after dicing the process which 
exfoliates an adhesion member Is offered. 

[0013] On the specific aspect of affairs of the manufacture approach of this 
invention, the metal thin film layer is prepared in a part of lower part [ at least ] of 
the acoustic material of the shape of said ring closure. On the more restrictive 
aspect of affairs of the manufacture approach of the surface acoustic wave 
equipment concerning this invention, at least one metal thin film layer is formed 
so that it may cross to the overall length of the part which the acoustic material of 
the surface wave propagation path of each surface acoustic wave equipment and 
the shape of said ring closure on the extension crosses. 
[0014] On other specific aspects of affairs of the manufacture approach 
concerning this invention, two or more said metal thin film layers are prepared. 
Further, on other specific aspects of affairs of the manufacture approach 
concerning this invention, the above-mentioned metal thin film layer has a ring 
closure-like configuration, and acoustic material is prepared on the metal thin film 
layer over the overall length of the hoop direction of this letter metal thin film layer 
of a closing. 



[0015] On still more nearly another specific aspect of affairs of the manufacture 
approach concerning this invention, it is formed so that the acoustic material of 
the shape of said ring closure may stand in a row between the surface acoustic 
wave equipment which adjoins each other in said wafer, and on the occasion of 
said dicing, a wafer is cut in the part in which ring closure-like acoustic material is 
prepared. 

[0016] The surface acoustic wave equipment concerning this invention is 
characterized by being manufactured according to the manufacture approach of 
this invention, being formed on the piezo-electric substrate which consists of a 
tetraboric acid lithium, and this piezo-electric substrate, being prepared so that 
the part in which the electrode structure and the above-mentioned electrode . 
structure for constituting this surface acoustic wave equipment were prepared 
may be surrounded, and having ring closure-like acoustic material. 
[0017] On the specific aspect of affairs of the surface acoustic wave equipment 
concerning this invention, the metal thin film layer is prepared in a part of lower 
part [ at least ] of the acoustic material of the shape of said ring closure. Further, 
on other specific aspects of affairs of the surface acoustic wave equipment 
concerning this invention, said at least one metal thin film layer is formed so that 
it may cross to the whole part which the acoustic material of the surface wave 
propagation path of surface acoustic wave equipment and the shape of said ring 
closure on the extension crosses. 

[0018] On other specific aspects of affairs of the surface acoustic wave 
equipment concerning this invention, two or more above-mentioned metal thin 
film layers are prepared. On still more nearly another specific aspect of affairs of 
the surface acoustic wave equipment concerning this invention, said metal thin 
film layer has a ring closure-like configuration, and the acoustic material of the 
shape of said ring closure is prepared on the ring closure-like metal thin film layer 
so that it may cross to the overall length of the hoop direction of this ring closure- 
like metal thin film. In this case, preferably, the above-mentioned ring closure-like 
metal thin film layer is constituted so that it may connect with ground potential. 



[0019] 

[Embodiment of the Invention] Hereafter, this Invention is clarified by explaining 
the concrete example of the manufacture approach of the surface acoustic wave 
equipment of this invention, and surface acoustic wave equipment, referring to a 
drawing. 

[0020] Drawing 3 (a) and (b) are sectional views which meet the top view 
showing the surface acoustic wave equipment obtained according to the 1st 
example of this invention, and the B-B line of drawing 3 (a). Surface acoustic 
wave equipment 1 has the piezo-electric substrate 2 of the rectangle which 
consists of a tetraboric acid lithium. On top-face 2a of the piezo-electric substrate 
2, electrode structure equipped with INTADEJITARUTORANSUDEYUSA 
(following, IDT) 3 and 4 is formed. The electrode structure which consists of IDT 
3 and 4 is constituted by aluminum, aluminum alloy, or the proper metal. Each 
IDT 3 and 4 has the electrode finger put mutually in between. 
[0021] This example is a transversal mold surface acoustic wave filter which has 
IDT 3 and 4, and does not have a reflector. Therefore, since a surface wave 
spreads on the surface wave propagation direction outside of IDT 3 and 4, it is 
necessary to oppress end-face 2b of the piezo-electric substrate 2, and the 
reflected wave from 2c. Then, the ring closure-like acoustic material 5 is formed 
on top-face 2a of the piezo-electric substrate 2. Since it is what is prepared in 
order to oppress the above-mentioned reflected wave, acoustic material 5 is 
formed so that the extended direction of a surface wave propagation path may be 
crossed. And in order to prevent contact into the substrate part in which the water 
and electrode structure for dicing are formed so that clearly from the below- 
mentioned manufacture approach, it considers as the shape of a ring closure. 
[0022] The ingredient which constitutes acoustic material 5 is not necessarily 
limited, as long as the absorption-of-sound effectiveness can be demonstrated, 
but in order to heighten the absorption-of-sound effectiveness, it is constituted 
from this example by the silicone rubber with which oxide powder, such as 
niobium oxide with big specific gravity, is scoured. This acoustic material 5 is 



formed by using oven etc. for screen-stencil Ushiro and carrying out heat 
hardening to him. In addition, in order to raise the dimensional accuracy of 
acoustic material 5, patterning may be carried out by exposure, using 
photopolymers, such as polyimide, as an ingredient which constitutes acoustic 
material 5. 

[0023] Thickness of acoustic material 5 is made larger than the thickness of IDT 
3 and 4. In this example, the surface acoustic wave filter with a center frequency 
of 380MHz is constituted, thickness of IDT 3 and 4 is set to 0,2 micrometers, 
thickness of acoustic material 5 is set to 10 micrometers, and width efface is set 
to 100 micrometers. 

[0024] Under the acoustic material 5, two or more strip metal thin film layers 6a- 
6h are formed. Among these, the metal thin film layers 6g and 6h are formed 
over the overall length of the part crossed in the extended direction of a surface 
wave propagation path. 

[0025] Although the metal thin film layers 6a-6h are constituted by the proper 
metal, they consist of this examples using the same metallic material as IDT 3 
and 4, i.e., electrode structure. Therefore, in the process which forms the 
electrode structure which consists of IDT 3 and 4, the metal thin film layers 6a-6h 
can be formed in coincidence. 

[0026] In addition, when the structure which carried out the laminating of two or 
more electrode layers constitutes IDT 3 and 4, in the formation process of some 
electrode layers of them, the metal thin film layers 6a-6h may be formed with the 
same ingredient as this electrode layer. 

[0027] In addition, by this example, the thin film metal layers 6a-6h are not 
formed, if it crosses to the perimeter of the ring closure-like acoustic material 5. 
This is because between I/O IDT3 and 4 will be combined through SUTORE 
capacity and direct wave level will become large, if a thin film metal layer is 
formed over the perimeter of acoustic material 5. Therefore, in order to oppress 
the response by such direct wave, a thin film metal layer is not formed over the 
perimeter of the ring closure-like acoustic material 5, but in other words, the ring 



closure-like acoustic material 5 sets it caudad, and it is formed partially. 
[0028] But on extension of a surface wave propagation path, the metal thin film 
layers 6g and 6h are formed over the overall length of the part which crosses a 
surface wave propagation path as mentioned above. This is for preventing 
degradation of the filter shape resulting from the fall of the absorption-of-sound 
effectiveness by the fall of the bond strength of acoustic material 5 by the metal 
thin film layer. Except the part which crosses a surface wave propagation path, 
the thin film metal layers 6a-6c and 6d-6f, it is distributed in the hoop direction of 
acoustic material 5, and improvement in adhesion of acoustic material 5 and 
control of direct wave level are achieved as shown in drawing 3 (a). 
[0029] The manufacture approach of the surface acoustic wave equipment 1 of 
this example is explained with reference to drawing 1 and drawing 2 . First, the 
wafer 12 shown in schematic drawing is prepared for drawing 2 . A wafer 12 
consists of a tetraboric acid lithium, and finally, when cut by dicing along with the 
alternate long and short dash lines X and Y of drawing 2 , the piezo-electric 
substrate 2 of the surface acoustic wave equipment 1 shown in drawing 3 is 
constituted. Two or more electrode structures 3 and 4 ( drawing 3 ) for 
constituting two or more surface acoustic wave equipments 1, i.e., two or more 
sets of IDT(s), are formed in top-face 12a as the 1st field of a wafer 12. In this 
case, as mentioned above, the thin film metal layers 6a-6h are formed in the 
formation process and coincidence of IDT 3 and 4. 
[0030] Next, acoustic material 5 is formed in the field to which each surface 
acoustic wave equipment is constituted, respectively by screen-stenciling and 
carrying out heat hardening of the oxide content silicone rubber. Adhesive tape is 
stuck on 1st [ of a wafer 12 ] field 12a after an appropriate time. As shown in 
drawing 1 , adhesive tape 13 has adhesion material layer 13b of base material 
13a and base material 13a formed in the field on the other hand. It is not limited 
especially about the ingredient of this adhesive tape 13, and it is not limited, as 
long as it may exfoliate easily from acoustic material 5 in a back process, and as 
long as fluid-tight closure nature of the below-mentioned closed space can be 



realized. That in which binder layer 13b which becomes the whole surface of 
base material 13a which consists of synthetic resin, such as a polyvinyl chloride, 
a polypropylene pilin, and polyethylene terephthalate, from an acrylic binder or a 
rubber system binder as such adhesive tape 13 was formed can be used. 
[0031] Although drawing 1 shows the condition after a dicing process, in front of 
a dicing process, adhesion material layer 13b of adhesive tape 13 is stuck on 
each acoustic material 5 of two or more surface acoustic wave equipments 1 . 
Therefore, the closed space Z surrounded with a wafer 12, acoustic material 5, 
and adhesive tape 13 will be constituted. In this condition, in order to obtain each 
surface acoustic wave equipment 1 , the dicing of the wafer 12 is carried out from 
the 2nd [ of a wafer 12 ] field 12b side. The condition after dicing is shown in 
drawing 1 . 

[0032] While a dicing blade is used and reducing frictional heat on the occasion 
of dicing, water is used in order to remove cutting powder. Therefore, there is a 
possibility that the piezo-electric substrate of the wafer 12 which consists of a 
tetraboric acid lithium, as a result each surface acoustic wave equipment 1 
constituted after cutting may corrode bywater. However, a part for the substrate 
surface part which the part in which IDT 3 and 4 is formed is made into a closed 
space Z, therefore faces a closed space Z is not corroded. 
[0033] The surface acoustic wave equipment 1 which showed each surface 
acoustic wave equipment 1 cut from adhesive tape 13 by dicing after the above- 
mentioned dicing to drawing 3 by exfoliating is obtained. 
[0034] In this example, although a wafer 12 consists of a tetraboric acid lithium, 
on the occasion of dicing, the fluid-tight closure of the part for the substrate 
surface part in which IDT 3 and 4 is formed is carried out into a closed space Z 
as mentioned above. Therefore, the corrosion for the substrate surface part in 
which IDT 3 and 4 by the water used on the occasion of dicing is formed does 
not arise. Therefore, the surface acoustic wave equipment 1 whose property has 
a filter shape as a design and was stable can be offered. 
[0035] And since a protective coat, a protective layer, etc. for protecting the 



piezo-electric substrate 2 are not needed, drawing 4 which can also achieve 
simplification of a production process in reduction of ingredient cost and a list is 
the top view showing the modification of the surface acoustic wave equipment of 
the above-mentioned example. As shown in drawing 4 , 3 and 6h1 -6h3 may be 
formed over the overall length of the part into which acoustic material 5 crosses 
the extension of a surface wave propagation path two or more metal thin film 6g 
layers [ 1-6g ] so that a metal thin film layer may be located. 
[0036] That is, the metal thin film layers 6g and 6h shown in drawing 3 with the 
surface acoustic wave equipment 21 shown in drawing 4 are 3 and 6h1 -6h3 
metal thin film 6g layer [ 1-6g ], respectively. It is divided. Thus, when it 
constitutes a metal thin film layer over an overall length in the part into which 
acoustic material 5 crosses the extended field of a surface wave propagation 
path, division formation of the metal thin film layer may be carried out at two or 
more metal thin film layers. 

[0037] In the extended field of a surface acoustic wave propagation path, in order 
to heighten the absorption-of-sound effectiveness, it is called for that the 
adhesion force of the acoustic material 5 after dicing is high. However, what is 
necessary is for extent which does not move easily just to adhere to acoustic 
material 5 in other parts. On the other hand, if a metal thin film exists caudad, the 
adhesion force of acoustic material 5 will be heightened. Therefore, as for a 
metal thin film layer's in part into which acoustic materiaFs 5 crosses extended 
field's of surface wave propagation path existence consistency, it is desirable to 
be made higher than the consistency of the metal thin film layer in the other part. 
That is, also in the modification shown in drawing 4 , the consistency is relatively 
made high in the part into which acoustic material 5 crosses the extended field of 
a surface wave propagation path like the case of the surface acoustic wave 
equipment 1 which showed the consistency of the metal thin film layer of the 
lower part of acoustic material 5 to drawing 3 . 

[0038] Moreover, in the modification shown in drawing 4 , it sets into the part into 
which acoustic material 5 crosses the extended field of the propagation path of a 



surface wave, and a metal thin film layer is 3 and 6h1 -6h3 two or more metal 
thin film 6g layers [ 1-6g ]. Since it is divided, association between the input sides 
IDT3 and output sides IDT4 by the SUTORE capacity through a metal thin film 
layer is reduced. 

[0039] In addition, metal thin film layer 6g1 -6g3 and 6h1 -6h3 It is arranged so 
that a metal thin film layer may surely be located in the overall length of the part 
into which acoustic material 5 crosses the extended field of the surface wave 
propagation direction, and a discontinuous part may not arise in this crossing 
direction. That is, a modification 2 is 2 6g of strip metal thin films. Metal thin film 
layer 6g1 and 6g3 It overlaps, when met in the surface wave propagation 
direction. 

[0040] Moreover, there is not necessarily no need that a metal thin film layer has 
a strip configuration. That is, it can consider as the proper configuration of an 
ellipse form or a square. In addition, a metal thin film layer is good in a width 
method being larger than the dimension of the direction which intersects 
perpendicularly with the hoop direction of acoustic material 5. That is, a part of 
periphery edge [ at least ] of a metal thin film layer may be disturbing from the 
periphery edge and /inner circumference edge of acoustic material 5. 
[0041] In the 1st example, the electrode structure of each surface acoustic wave 
equipment 1 was formed on the wafer 12, and acoustic material 5 is arranged so 
that the electrode structure of each surface acoustic wave equipment 1 may be 
covered. However, acoustic material 5 may be formed so that it may stand in a 
row between the surface acoustic wave equipment which adjoins each other on a 
wafer. The 2nd example in which such an acoustic material is prepared is 
explained with reference to drawing 5 and drawing 6 . 
[0042] Drawing 5 is the top view showing the electrode structure and acoustic 
material which were formed on the wafer used in the 2nd example, some wafers 
are expanded and it is shown. Finally a wafer 32 is divided by dicing along with 
the alternate long and short dash lines C and D of illustration, and each surface 
acoustic wave equipment is constituted by it. The electrode structure which 



consists of IDT 3 and 4 like the 1st example since each surface acoustic wave 
equipment is constituted, and the metal thin film layers 6a-6h are fornied in the 
top face of a wafer 32. Next, acoustic material 35 is formed as shown in drawing 
5 . The ingredient which constitutes acoustic material 35 is the same as that of 
the 1st example. 

[0043] A different place is to put acoustic material 35 in a row between the 
surface acoustic wave equipment which it not only has surrounded IDT 3 and 4 in 
the shape of a ring closure, but adjoins each other in each surface acoustic wave 
equipment part. In other words, on the top face of a wafer 32, acoustic material 
35 is formed in the top face of a wafer 32 so that the part in which IDT 3 and 4 is 
formed may be set to opening 35a. 

[0044] In this example, after forming the above-mentioned acoustic material 35 
and attaching adhesive tape like the 1st example, cutting is performed by dicing 
along with alternate long and short dash lines C and D. namely, drawing 6 - 
each - most - as an arrow head E shows between the surface acoustic wave 
equipment 1 which adjoins each other as shown in a notching sectional view, and 
1A, cutting is performed using a dicing blade. 

[0045] Thus, dicing may be performed in acoustic-material 35 part connected 
between adjacent surface acoustic wave equipment. In this case, since the width 
of face of acoustic material 35 becomes large, the surface smoothness of top- 
face 35b of acoustic material 35 is raised. Therefore, since the pasting area of 
adhesive tape and acoustic material 35 becomes large when adhesive tape is 
stuck, the fluid-tight closure nature of the closed space mentioned above can be 
raised, and the corrosion by the water for a substrate surface part with which 
electrode structure is formed can be prevented certainly. 
[0046] Moreover, in the field in which the electrode structure of the piezo-electric 
substrate of each surface acoustic wave equipment is formed, since an 
excessive field is not needed for the outside of a part in which acoustic material 
35 is formed, the miniaturization of surface acoustic wave equipment can be 
attained. In addition, since the pasting area of acoustic material 35 and adhesive 



tape is raised as mentioned above, not ** whose fluid-tight closure nature bond 
strength is raised and improves but a possibility that adhesive tape may exfoliate 
in dicing decreases. 

[0047] Drawing 7 is the top view showing the surface acoustic wave equipment 
concerning the 3rd example of this invention. The surface acoustic wave 
equipment of the 3rd example is constituted like the 1st example, if it removes 
that the configurations of a metal thin film layer differ. Therefore, if a metal thin 
film layer is removed, suppose that explanation of the 1st example is used by 
****** which gives the same reference number to the same part as the 1st 
example. 

[0048] In the 3rd example, ring closure-like metal thin film layer 6i is formed 
under the ring closure-like acoustic material 5. This metal thin film layer 6i is 
constituted using the same metallic material as IDT 3 and 4. i.e.. electrode 
structure. Therefore, in the process which forms the electrode structure which 
consists of IDT 3 and 4 like the case of the 1st example, metal thin film layer 6i is 
made as for formation soot ****** to coincidence. 

[0049] In the 1st example, if a thin film metal layer was formed over the perimeter 
of acoustic material 5, since between I/O IDT3 and 4 would be combined through 
SUTORE capacity and the level of a direct wave would become large, the thin 
film metal layers 6a-6h were not formed over the perimeter of the ring closure- 
like acoustic material 5. 

[0050] However, even if the adhesion reinforcement to the piezo-electric 
substrate 2 is weak, and acoustic material 5 exfoliates from the piezo-electric 
substrate 2 depending on the class of acoustic material 5 and it uses the ring 
closure-like acoustic material 5 at the time of dicing processing, there is a 
possibility that moisture may trespass upon the field surrounded with the ring 
closure-like acoustic material 5. When polyimide is especially used as an 
acoustic material 5, the bond strength with the piezo-electric substrate 2 which 
consists of a tetraboric acid lithium substrate may be weak, and such a problem 
may produce it. 



[0051] Moreover, when exfoliating each surface acoustic wave equipment from 
adhesive tape after dicing, exfoliation of acoustic material 5 might arise. So, in 
the 3rd example, ring closure-like metal thin film layer 6i is prepared so that metal 
thin film layer 61 may be made into the ring closure-like configuration and 
acoustic material 5 may be located in the upper part over the perimeter of the 
configuration of the shape of this ring closure. 

[0052] That is, compared with the adhesion force to the piezo-electric substrate 2 
which consists of a tetraboric acid lithium, the acoustic material 5 which consists 
of polyimide has the high adhesion force to metal thin film layer 6i, and its 
adhesion force of metal thin film layer 6i and the piezo-electric substrate 2 is also 
high. Therefore, it can prevent effectively that water trespasses upon the interior 
from the clearance between acoustic material 5 and the piezo-electric substrate 2 
by using ring closure-like metal thin film layer 6i. 

[0053] Moreover, although un-arranging [ to which direct wave level becomes 
large ] may arise when ring closure-like metal thin film layer 6i is used, it is also 
possible by constituting from this example so that the above-mentioned ring 
closure-like metal thin film layer may be connected to ground potential to lower 
the level of the direct wave signal which appears in an output side. 
[0054] That is, the earth electrode 7 for preventing propagation of a direct wave 
is formed between I/O IDT3 and 4, and propagation of the direct wave during I/O 
IDT is controlled as shown in drawing 7 . In this case, what is necessary is just to 
form so that the above-mentioned earth electrode 7 may be put in a row to ring 
closure-like metal thin film layer 6i connected to ground potential. 
[0055] But about the above-mentioned earth electrode 7, you may connect with 
the sinking comb electrode connected to the ground potential of IDT 3 and 4 
electrically. Therefore, it is desirable like this example to prepare ring closure-like 
metal thin film layer 61 depending on the class of acoustic material 5. 
[0056] In addition, although the outside edge of ring closure-like metal thin film 
layer 6i was located outside the outside edge of the ring closure-like acoustic 
material 5 and the inside edge of a ring closure-like metal thin film layer was 



located outside the inside edge of acoustic material 5 in drawing 7 About the 
location gestalt of ring closure-like metal thin film layer 6i, especially as long as 
acoustic material 5 may be located on metal thin film layer 6i over the perimeter, 
it is not limited. 

[0057] For example, as shown to drawing 8 (a) in a typical sectional view, ring 
closure-like the outside edge and the inside edge of metal thin film layer 6j may 
be located in an outside [ edge / ring closure-like / the outside edge and the 
inside edge of acoustic material 5 ], or the inside, respectively. Furthermore, as 
shown in drawing 8 (b), ring closure-like metal thin film 6k may be located so that 
the outside edge may reach a periphery edge on the top face of the piezo-electric 
substrate 2. Moreover, two or more ring closure-like metal thin films with which 
paths differ may be prepared. In addition, in each above-mentioned example, 
although explained per transversal mold surface acoustic wave filter, this 
invention is applicable to various surface acoustic wave equipments. 
[0058] 

[Effect of the Invention] By the manufacture approach of the surface acoustic 
wave equipment concerning this invention, after forming two or more electrode 
structures for constituting two or more surface acoustic wave equipments, and 
the ring closure acoustic material of the above on a wafer, the wafer side in 
which electrode structure is formed will face the space sealed with adhesive tape 
and ring closure-like acoustic material by sticking adhesive tape. Therefore, 
dicing is performed, without the water used on the occasion of dicing contacting 
the wafer part in which electrode structure is formed. Therefore, the surface 
acoustic wave equipment which has the piezo-electric substrate which consists 
of a tetraboric acid lithium by exfoliating adhesive tape after dicing and which is 
constituted according to this invention can be offered, and moreover, it is hard to 
produce the corrosion of the piezo-electric substrate by water, and it becomes 
possible to offer the surface acoustic wave equipment whose property was stable. 
[0059] When the metal thin film layer is prepared in a part of lower part [ at least ] 
of ring closure-like acoustic material, the adhesion force of acoustic material is 



heightened by this metal thin film layer. When at least one metal thin film layer is 
formed so that a metal thin film layer may be located over the overall length of 
the part into which acoustic material crosses its surface wave propagation path 
and extension top especially, it becomes possible to heighten the adhesion force 
of the acoustic material in this part, and to heighten the absorption-of-sound 
effectiveness. 

[0060] When two or more metal thin film layers are prepared, it can raise the 
adhesion force of acoustic material and the adhesion force of acoustic material 
can be effectively heightened by distributing this metal thin film layer. 
[0061] When the above-mentioned metal thin film layer has a ring closure-like 
configuration and ring closure-like acoustic material is located on the metal thin 
film layer over the overall length of the hoop direction of this metal thin film layer 
Since it is stuck to acoustic material and a metal thin film layer over the hoop 
direction overall length even if it uses acoustic material with the low adhesion of 
acoustic material and a piezo-electric substrate, it can control certainly that 
moisture trespasses upon the interior from the clearance between acoustic 
material and a piezo-electric substrate. 

[0062] Moreover, when a ring closure-like metal thin film layer is used, 
propagation of the direct wave in I/O inter-electrode can be controlled by 
constituting so that this metal thin film layer may be connected to ground 
potential. 

[0063] When being formed so that ring closure-like acoustic material may stand 
in a row between the surface acoustic wave equipment which adjoins each other 
in the wafer, on the occasion of dicing, a wafer will be cut in the part in which ring 
closure-like acoustic material is prepared. In this case, while the width efface of 
the acoustic material on a wafer becomes large and the surface smoothness of 
the top face of acoustic material is raised, the adhesion area of adhesive tape 
and acoustic material becomes large. Therefore, the fluid-tight closure nature of 
the above-mentioned closed space can be raised. Moreover, since the bond 
strength of adhesive tape and acoustic material is raised, exfoliation of the 



adhesive tape for dicing can be prevented certainly. 
[0064] Furtliermore, in the surface acoustic wave equipment finally obtained, 
since an excessive field is not needed on the outside of acoustic material, the 
miniaturization of surface acoustic wave equipment can be attained. Since it is 
obtained according to the manufacture approach of this invention and is hard to 
produce the corrosion of the piezo-electric substrate by the water for the dicing in 
the part by which electrode structure is formed on the piezo-electric substrate, it 
is hard to produce degradation of a property, the surface acoustic wave 
equipment concerning this invention is excellent also in long-term stability, and 
there is also still less dispersion in a property. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The partial notching sectional view showing the condition of having 
performed dicing in the manufacture approach of the 1st example of this 
invention after sticking adhesive tape on a wafer. 

[Drawing 2] The top view for explaining the wafer prepared in the 1st example of 
this invention. 



[Drawing 3] (a), (b) is a sectional view which meets the top view showing the 
surface acoustic wave equipment obtained in the 1st example of this invention, 
and the B-B line in (a). 

[Drawing 4] The top view for explaining the modification of the surface acoustic 
wave equipment of the 1st example. 

[Drawing 5] The top view showing the condition of having formed electrode 
structure and acoustic material on the wafer in the manufacture approach of the 
2nd example. 

[Drawing 6] The partial notching sectional view for explaining the process which 
performs dicing in the acoustic-material part over which it is going between 
adjacent surface acoustic wave equipment in the 2nd example. 
[Drawing 7] The top view for explaining the surface acoustic wave equipment 
concerning the 3rd example. 

[Drawing 8] (a) and (b) are each sectional view for explaining the modification of 
the surface acoustic wave equipment of the 3rd example. 
[Drawing 9] (a), (b) is each sectional view for explaining an example of the 
manufacture approach of conventional surface acoustic wave equipment: 
[Drawing 10] (a), (b) is each sectional view for explaining other examples of the 
manufacture approach of conventional surface acoustic wave equipment. 
[Drawing 1 1] (a), (b) is each sectional view for explaining the example of further 
others of the manufacture approach of conventional surface acoustic wave 
equipment. 

[Description of Notations] 

1 - Surface acoustic wave equipment 

2 - Piezo-electric substrate 
2a - Top face (the 1st field) 

3 - IDT 

4 - IDT 

5 - Acoustic material 
6a-6h - Metal thin film layer 



6g1 -6g3 and 6h1 -6h3 - Metal thin film layer 

6i - Ring closure-like metal thin film layer 

6k - Ring closure-like metal thin film layer 

7 - Earth electrode 

12- Wafer 

12a - The 1st field 

12b - The 2nd field 

21 - Surface acoustic wave equipment 

32 - Wafer 

35 ~ Acoustic material 
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